
EECO’s newest VLF receiver, the 
EECO 881M, incorporates all the 
performance features of the 
EECO 880 Series—high sensi¬ 
tivity, digital tuning, electronic 
phase tracking, and continuous 
phase continuity—in a com¬ 
pletely new modular package. 








FRONT ACCESS — All three modules are remove¬ 
able from the front, simplifying installation and serv¬ 
ice where accessibility to the rear panel is limited. 


THUMBWHEEL TUNING — Channel selection is 
made by EECoSWITCH Thumbwheel Switches giving 
instant, positive setting of the frequency. No further 
adjustments are necessary. 
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BATTERY OPERATION — The 881M is normally 
AC operated but inputs are provided on the rear 
panel for battery back-up, using two 12-volt storage 
batteries. 

Connections are also available for driving a 1 ma 
recorder to display accumulated time difference 
between the local frequency and the VLF carrier. 










































EECO 881-M VLF RECEIVER 


INPUT SIGNALS 

Reference Input 

Frequency. 


100 kc sine or square wave from local fre 
quency standard. 

0.5 volt to 15 volts peak to peak. 

Greater than 1 k ohms. 


Amplitude 

Impedance 

VLF Input 

Frequency. 

Amplitude 

Impedance 


VLF spectrum from antenna. 

0.01 /iv to 1 mv. 

50 ohms, approx. 

OUTPUT SIGNALS 

Phase Corrected Pulse 

Rate Outputs.100 kpps, 1 kpps, and 100 pps square 

waves, phase locked to received VLF sig¬ 
nal. 

Amplitude.50% duty cycle, negative-going pulse from 

ground level. 

Amplitude: —10 volts unloaded 
Rise time: < 0.1 tisec. 

Impedance. .1.2 k ohms, nominal. May be shorted with¬ 

out damage. 

Audio Output.Converted VLF signal-keyed 1 kc, phase 

locked. 

Amplitude.Dependent upon duty cycle of signal; nomi¬ 

nally 1 volt peak to peak. 

Impedance.600 ohms, nominal. 

Speaker Output.Audio output signal amplified and broad¬ 

cast by loudspeaker. 

Amplitude.Adjustable, 50 mw maximum. 

Output for External 

Recorder.Signals are available for driving an exter¬ 

nal recorder to display the accumulated 
time difference between the local fre¬ 
quency standard and the VLF carrier. 

Amplitude.0 to 1.0 ma—equivalent to 0 to 100 /isec. 

Output of Phase 

Detector .Outputs are available to monitor instan¬ 

taneous phase error. 

Noise Blanking.A 10 volt level indicates noise input has 

triggered the receiver blanking circuit. 

Miscellaneous.Rear BNC connectors are available for 

monitoring amplified VLF carrier, second 
IF amplifier and local oscillator. 

FREQUENCY TUNING 

RANGE .10.0 to 30.0 kc in 100 cps increments. 

RF AMPLIFIERS AND 

FILTERS 

Bandwidth.Two filters, automatically selected, cover¬ 

ing 10.0 and 30.0 kc tuning range. 

Image Rejection.All image frequencies are attenuated by 

at least 50 db. 

FIRST IF AMPLIFIER 

Center Frequency.9.00 kc. 

Bandwidth.200 cps 

Characteristic.Maximal flat three-pole network. 

SECOND IF AMPLIFIER 

Center Frequency.1.00 kc 

Bandwidth..50 cps 

Characteristic..Maximal flat three-pole network. 

SENSITIVITY .Less than 0.01 /av at antenna input termi¬ 

nal to obtain control by AGC circuit and 
activate tracking servo. 

GAIN CONTROL CIRCUITS 

.-.Receiver gain controlled for constant sig¬ 
nal output independent of input signal 
strength over 40 db range. AGC operation 
is not dependent on servo phase tracking. 
Front panel meter shows relative signal 
strength. 

Manual RF Gain.RF amplifier gain adjustable over 80 db to 

center AGC in its operating range. 

Servo Disable.Servo amp is positively disabled when in¬ 

sufficient AGC voltage is developed to pre¬ 
vent random drift of phase tracking servo 
in absence of a coherent VLF signal. A 
“Servo Disable” indicator comes on when 
AGC voltage is less than minimum. 

PHASE TRACKING SERVO- Selectable to any of 10 rates: 


TRACKING PHASE ERROR 

The tracking phase error is: 

1. Directly proportional to deviation of local frequency standard 

2. Inversely proportional to VLF carrier frequency. 

3. Inversely proportional to the tracking rate selected. 


TYPICAL TRACKING PHASE 


Deviation of Local 
Frequency Standard 


Tracking Rate 


Servo Granularity .Servo phase correction is made in 0.1 

/isec increments. 

Servo Deadband .Essentially zero. Servo will hunt between 

0.1 fisec increments with time in each 
state proportional to correct fractional 
increment. 

Meters .Relative dynamic tracking error and signal 

level. 

ENVIRONMENTAL CONDITIONS (OPERATION) 

Ambient Temperature 

Ran ge.0°C to 50°C (32°F to 122°F) 

POWER REQUIREMENT S __ 

90 to 130 VAC—48 to 62 cps—less than 
35 watts. 

BATTERY BACK-UP .Two 12-volt batteries can be connected to 

terminals in the back for operating the 
receiver when there is an AC power failure. 

The battery inputs are connected through 
diodes to the plus and minus 12 volt 
busses in the receiver. 

Two of the smallest 12 volt auto batteries 
will operate the receiver for more than 24 
hours. 

No power is drawn from the batteries when 
AC power is on; neither are provisions in¬ 
cluded for recharging the batteries. 

Drain when AC power is off: 

Negative Supply.1.5 a mp 

Positive Supply .200 ma 

Battery voltage: +12 to +14 VDC and 

— 12 to —14 VDC. 

PHYSICAL CHARACTERISTICS 

Height.7 inches 

Width.19 inches 

Depth .l 71 /2 inches (behind front panel, including 

... . , connectors). 

Weight.less than 40 lb. 

OPTIONS 

60 kc channel 
1 me reference input 
1 pps corrected output 
1 me corrected output 
extended tuning range 
220 V AC power 
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Phase error (/tsec) 

lOkc VLF 
carrier 

20kc VLF 
carrier 

30kc VLF 
carrier 

1.6 

.228 

.8 

.114 

.53 

.075 


Maximum 
Tracking Rate 
/xsec/sec 

Max. Deviation 
of Local 

Freq. Standard 
that can be 
corrected 

Tuned 

VLF 

Frequency 

Servo 

Bandwidth 

(cycle/sec) 

Servo 

Time Constant 
(Seconds) 

0.1 

1 x 10- 7 

lOkc 

.0010 

160 



20kc 

.0020 

80 



30kc 

.0030 

53 

0.15 

1.5 x 10- 7 

lOkc 

.0015 

105 



20kc 

.0030 

53 



30kc 

.0045 

35 

0.3 

3 x 10- 7 

lOkc 

.0030 

53 



20kc 

.0060 

27 



30kc 

.0090 

15 

0.5 

5 x 10- 7 

lOkc 

.0050 

32 



20kc 

.0100 

16 



30kc 

.0150 

11 

0.7 

7 x 10- 7 

lOkc 

.0070 

23 



20kc 

.0140 

12 



30kc 

.0210 

8 

1.0 

1 x 10- 6 

lOkc 

.0100 

16 



20 kc 

.0200 

8 



30kc 

.0300 

5.3 

1.5 

1.5 x 10" c 

lOkc 

.0150 

10.6 



20kc 

.0300 

5.3 



30kc 

.0450 

3.5 

3.0 

3 x 10-« 

lOkc 

.0300 

5.3 



20kc 

.0600 

2.6 



30kc 

.0900 

1.7 

5.0 

5 x 10- ,! 

lOkc 

.0500 

3.2 



20kc 

.1000 

1.6 



30kc 

.1500 

1.1 

7.0 

7 x 10-° 

lOkc 

.0700 

2.3 



20kc 

.1400 

1.1 



30kc 

.2100 

.8 
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851A TIME DISPLAY UNIT 






852 TIME SELECT/PROGRAM CONTROL UNIT 


••• 


870 NEON DISTRIBUTION AMPLIFIER 






lung system units 


Other timing equipment from 
EECO includes auxiliary units 
such as: 

★ Line Drivers 

★ Digital Clocks 

★ Distribution Amplifiers 

★ Magnetic Tape Search and 
Control Units 

★ Search and Control 

★ Time Displays 

★ Count-Down Clocks 

★ Terminal Timing Units 

★ Precision Time Delay Units 


871 UNIVERSAL TIMING AMPLIFIER 




















887 PRECISION TIME DELAY 
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875 TIMING TERMINAL UNIT 
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